We investigated the association between Hindustani-Surinamese (South Asian), African-Surinamese (African) or Dutch (European) ethnicity and discrepancies in self-reported versus measured weight, height and derived body mass index (BMI). Using data from the population-based SUNSET study among 35-to 60-year-old subjects in The Netherlands, we found that discrepancies among Hindustani-Surinamese men, African-Surinamese women and Hindustani-Surinamese women for weight and BMI, but not height were smaller than their Dutch counterparts. Ethnic differences observed imply that self-reported anthropometric measures may be unsuitable for surveillance and for studies that seek to quantify the role of obesity in health outcomes in ethnic groups.
Introduction

I
n public health and epidemiological studies, self-reported values for height and weight are often used when direct measurement is not possible or feasible. In general, weight is underreported and height is overreported. 1 Recent findings have suggested that the discrepancies between self-reported and measured values could be population and location specific.
2, 3 One study found large differences in reporting errors between The Netherlands, Italy and North America. 3 The authors suggest that these errors may not only be related to region but also to cultural or ethnic differences.
Studies in the USA show differences between men and women of African, Hispanic and European origin. 4, 5 In Europe, no analyses of ethnic differences within countries have been carried out among adult populations. In addition, no data are available for populations of South-Asian origin, while there may be great differences in body composition and perceived weight. 6, 7 We investigated whether Hindustani-Surinamese (South Asian origin), African-Surinamese (African origin) or Dutch (European origin) ethnicity is associated with discrepancies in self-reported versus measured weight, height and body mass index (BMI) among 35-to 60-year-old men and women in The Netherlands.
Methods
The study population consisted of participants in the SUNSET study (Surinamese in The Netherlands: Study on health and Ethnicity). In 1975, almost half of the population of the former Dutch colony Surinam migrated to The Netherlands. It is estimated that $36% of these immigrants were Hindustani-Surinamese (originally from the Indian subcontinent) and 41% African-Surinamese (predominantly of African origin). 8 For the study, a random sample of 2975 individuals, aged 35-60 years, was drawn from the Amsterdam population register, as previously described. 6 In brief, the overall participation in the interview was 60%. Subsequent participation in the medical examination was 84% among the Surinamese and 90% among the Dutch. Small differences in participation were found by sex, marital status and address density, but trends were similar across ethnic groups. Ethnicity was based on self-identification. In the present study, we included 335 Hindustani-Surinamese, 585 African-Surinamese and 502 Dutch who completed the interview and physical examination and had full data on weight and height available.
During the interview, participants were asked to report their height without shoes and weight without clothing. During the examination, trained physicians and assistants recorded weight in light clothing on a SECA mechanical scale to the $200 g and height to the $0.01 m by tape measure with participants standing against a wall, heels together, feet at a 45 angle and head positioned in the Frankfurt plane.
All measurements were obtained twice and the means were used for analysis. We calculated the BMI from self-reported and measured weight and height (henceforth measured BMI and self-reported BMI) as weight (kg)/height(m) 2 . Overweight was defined as BMI !25 kg/m 2 , obesity as BMI !30 kg/m 2 . For reasons of comparability, we did not use the adjusted cut-off value of BMI !23 kg/m 2 for overweight for South-Asian populations that we used in previous analyses. 6 Weight or BMI underestimaters were defined as those who reported a lower weight or BMI than the measured value, and height overestimaters as those who reported a higher height than the a: Data are percentages or mean (95% confidence intervals), discrepancy is calculated as measured minus self-reported values, adjusted = adjusted for age and measured weight and length, bold = P < 0. Ethnicity and reported weight and height 421 measured value. Discrepancies were calculated by subtracting self-reported from measured values. Age, overweight status and the discrepancies for weight, height and BMI were described by the mean and 95% confidence interval (95% CI) and percentages. Differences between groups were assessed using chi-squared tests for categorical data and Analysis of variance for continuous measures. We conducted post-hoc tests comparing each Surinamese group to the Dutch. Additionally, differences between ethnic groups in the discrepancies were calculated using multiple linear regression analysis, adjusted for age and measured weight and height. Weight and height were added to account for the known association with reporting discrepancies.
2,4 All analyses were performed using SAS 9.1 (SAS Institute, Cary, NC, USA).
The study was approved by the Institutional Review Board of the Academic Medical Centre of the University of Amsterdam. Participants provided a written informed consent.
Results
Dutch participants were older than Hindustani-Surinamese and African-Surinamese participants (table 1) . HindustaniSurinamese and African-Surinamese women were more frequently obese than Dutch women.
The Surinamese reported weight more accurately than Dutch (table 1) . Among men, the Hindustani-Surinamese were less likely to underestimate weight and had a smaller discrepancy for weight than the Dutch after adjustment, i.e. after accounting for age and measured weight and length. African-Surinamese men did not report significantly different than Dutch men. Among women, the adjusted discrepancy among Hindustani-Surinamese and African-Surinamese participants was smaller than among Dutch participants.
The discrepancy for height did not significantly differ between groups in men (table 1). Hindustani-Surinamese and African-Surinamese women appeared to have a larger reporting discrepancy than Dutch women, but this difference diminished after adjustment.
For BMI, the adjusted discrepancy among Hindustani-Surinamese men, but not African-Surinamese men, was smaller than the discrepancy among Dutch men (table 1). The adjusted discrepancy was lower among Hindustani-Surinamese and African-Surinamese than Dutch women (table 1) .
Discussion
We found differences between the ethnic groups in discrepancies between self-reported and measured weight, height and derived BMI, which were not accounted for by differences in age and measured weight and height between groups. The discrepancies in weight and BMI, but not height, were smaller among men and women of South Asian origin (Hindustani-Surinamese) and among AfricanSurinamese women than among the Dutch.
To our knowledge, this is the first report of discrepancies in weight, height and BMI among men and women of South Asian origin.
With regard to African and European origin men, our findings are in line with the results for height and BMI, but not for weight, in one study 5 but in full contrast with another study. 4 The larger discrepancy in weight and BMI among Dutch women than African-Surinamese women in our study is in contrast with previous studies among African and European origin women in the USA. 4, 5, 9 The similar discrepancy for height in these groups is similar to previous reports. 4, 9 The different overall patterns illustrate the importance of studies being carried out in various settings, as location may be of influence. 3 However, reporting may not only have been influenced by the context, but also to the specific migration history of the Surinamese groups versus their counterparts elsewhere.
The smaller discrepancies among the Surinamese groups as compared to the Dutch may possibly be related to a greater risk perception due to the high prevalence of type 2 diabetes mellitus and hypertension in these groups. 6 In our analyses, we accounted for the potential effect of age and measured weight and height. In another study other factors, such as level of education and marital status were also linked to reporting errors. 10 Whether these account for the differences found, is subject for further study.
A strength of our study is that participants were randomly sampled from population registers, and living in a similar context.
A limitation is that the participation rate was 60%, which may influence the representativeness of the results. However, only small differences were found between participants and non-participants. 6 Moreover, we cannot rule out that reporting was affected by the knowledge that participants would be weighed, although appointments for the physical examination were only made after interview.
In conclusion, we found substantial differences in discrepancies for weight and BMI, but not height, between ethnic groups of South Asian, African and European origin. These differences may not only affect classification of overweight status, but also surveillance of weight, height and BMI in multi-ethnic populations and potentially analyses of (ethnic differences in) associations with various weight-related outcomes.
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